I Scientific Highlights
We investigated the photospheric properties (vector magnetic fields and horizontal velocity) in a welldeveloped active region, NOAA AR 10978, by using the Hinode Solar Optical Telescope (SOT), especially for discussing what makes coronal loops so different in temperature from "warm loops" (1-2 MK) observed in EUV wavelengths to "hot loops" (> 3 MK) in X-rays [1] . We found that outside sunspots the magnetic filling factor f in network varies with location, and anti-correlated with the horizontal random velocity v SD (Figure 1 ). For explaining this anti-correlation, it is not necessary to use the hypothesis that the dense magnetic flux tubes suppresses their mobility on the photosphere [2] . If we accept that the observed magnetic features consist of unresolved magnetic flux tubes, this anti-correlation can be explained by the ensemble average of the flux-tube motion driven by small-scale random flows. This simple model suggests the equation of Figure 1a .
We also found that outside sunspots there is no significant difference between warm and hot loops either in the magnetic properties except the inclination or in the horizontal random velocity at their footpoints, which are identified with the Hinode X-ray Telescope (XRT) and the Transition Region and Coronal Explorer (TRACE). The energy flux injected into the coronal loops by the observed photospheric motion of the magnetic fields is estimated to be 2 ×10 6 erg s −1 cm −2 , which is the same for both warm and hot loops (Figure 2 ). This suggests that coronal situation (e.g. loop length) plays more important role for making a variety of temperature in active-region coronal loops than the photospheric parameters. 
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